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Judith R. Hykel, Esq.

Assistant Regional Counsel (3RC-33)
U.S. Environmental Protection Agency
841 Chestnut Building

Philadelphia, PA 19107

~ RE: Rhéne-Poulenc, Inc., Docket No, RCRA III-254
Dear Ms. Hykel: S : ‘ '

Pursuant to your letter of June 10, 1994, and in anticipation of our July 7, 1994 meeting,
Rhone-Poulenc is providing the information that you requested as part of our ongoing settlement
discussions. Specifically, we are providing EPA with: (a) information concerning Rhdne-Poulenc's

. analysis of the split samples taken on September 23, 19921/ (b) a narrative description for the
calculation of the hourly rolling averages (HRA) during and following steamout periods; and (c) a
- narrative explanation of the alarms associated with the Burner Management System (BMS)

Rhdne-Poulenc is also provxdmg additional information that we belleve will facilitate
settlement discussions. First, enclosed is the training module that is currently used for qualifying the
~ Boiler Room Operators who are responsible for the BMS operation. You will see that the training
“module for the operators requires that they can operate the BMS as well as respond to other conditions
that might impair the safety or efficiency of the boiler operation. Also provided below is an
explanation of how the training is implemented and a description of some of the elements etisuring safe
and efficient boiler operation. Second, with respect to the residue samples, provided below is Rhéne-
Poulenc's critique of EPA's residue sampling laboratory analysis results.

1/ The boiler hazardous waste feed was analyzed for metals by Technical Testmg Laboratories
and the ash for Boiler No. 3 was analyzed by-an on-site laboratory.
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The steamout of the hazardous waste/residue feed lines does not alter the calculation method
for the HRA of the hazardous waste feed rate to the boilers. The system takes the data for the previous
sixty minutes (including minutes when steamout is occurring) and calculates the HRA using that data.
For the Institute plant, the caleulation of the HRA was irrelevant during August and September of
1992, since the Hazardous waste feed cutoff was on an instantaneous basis, and not on an HRA basis,
That is, the system would shut off the hazardous waste feed if the established feed rate was exceeded
for even one minute.

The BMS is designed specifically to prevent boiler explosions. It was installed at the same
time as the boiler control system (1978) and has operated continuously since installation. It was
designed in accordance with ANSI/NFPA 85C and Union Carbide Corporation's "Criteria for Flame:
Safety Systems for Gas and Qil-Fired Steam Generators” (Criteria 101). Interlocks are incorporated.:
into the logic to ensure that the boilers are purged of all combustibles prior to lighting any ignitor or
burner. During operation, the BMS will automatically trip individual burnets, or all fuel sources
(master trip) to the boiler if potentially unsafe conditions develop while the boiler is being fired: The
boiler control system (i.e., the Total Distributed Control System (TDC-2000) that measures all boiler
conditions) monitors the same parameters as the BMS and triggers alarms that must be acknowledged

~ by the operator. Specific trips and/or alarms occur under the following conditions:

. Low Combustion Chamber Air Flow: Air flow must be at least 20% of the maximum
possible air flow created by the operation of the boiler fans (200,000 lbs/ht), or a
master fuel trip is initiated. An alarm is triggered on the TDC 2000 at 25% of

" maximum air flow. This control ensures an air-tich atmosphere while starting and
establishes minimum velocities through the boiler to prevent hazardous accumulations
of unbuened fuel.

. High Futnace Pressure: Protects against abnormal furnace conditions such as a tube
rupture or an air damper failure. The alarm set point is .05 inches of water (.0018
pound per square inch), and a master fuel trip occurs if the furnace pressure exceeds
one inch of water for two minutes (.036 psig), or mstantaneously at four inches of
water (,144 p51g)
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. Low.Drum Water Level: The purpose for a low drum level shutdown is to protect the
- steam drum and waterwall tubes from a waterside steam explosion, or damaging the
- metal of the boiler due to overheating. The drum level monitor alarms when the drum
watet level reaches three inches below the drum center line.&/ A low drum water level
initiates & master fuel trip where the reading is six inches below the drum center line for
one minute,

. Loss Of Flame: If a flame is not detected at a burner, then all fuels to that burner are
~ shut off to prevent the accumulation of an explosive mixture within the furnace. The
loss of all flame results in a master fuel trip.

Bmsm'g A low dlfferentlal pressure of 10 pmg mggers an alarm and causes a residue
fuel trip in order to prevent an unsafe condition caused by improper rezidue atomization.
Proper atomization is necessary for complete combustion of the liquid residue and

* prevents residue from settling in the bottom of the furnace.

_Operators are able to monitor the system through the use of an overhead mimic panel that
shows which fuel valves (both control and trip) are open, which fans are on, and which ignitors and/or
burners are on. When there is a BMS alarm condition there are three ways that the operator is alerted.
First, there is a distinctive hi-pitched audible alarm. Second, there is a warning light on the panel
which indicates which boiler is in alarm condition. Third, the Modicon CRT displays the alarm
message, the boiler number, the date and time and a description of the alarm. The operator utilizes the

information provided by the CRT display to identify the parameter triggering the alarm and to bring the -

boiler out of the alarm condition. The operator must physically acknowledge the alazm condition by
pushing a button to discontinue the audio and warning light alarm. If the BMS is still in an upset
condition when the operator releases the alarm acknowledgment button, then the distinctive audible
alarm and warning light will remain. In addition, the alarm message remains displayed on the CRT
until the operator has corrected the condition.

The operation of the BMS is a task for which each boiler room operator must become
"qualified" in order to become certified for the job. Rhéne-Poulenc provides BMS operation training
for the boiler room operators as part of a comprehensive training module that is used to certify boiler
toom operators. The purpose of the training module is "to define the minimum knowledge and skills

. of an operator to safely operate the No. 1 Steam Plant boilers using the TDC-2000 Control System and
auxiliary controls." (We have enclosed the current training module for boiler room operators.) A

2/ There is also a high drum water level alarm that initiates at six inches above the drum center
line. The purpose of a high drum level shutdown is to avoid overheating damage to the superheating
elements, and prevent water carryover into the header which could rupture the header or damage
equipment downstream,
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* central part of the training module is that operators must demonsttate how to operate the boilers safely,
efﬂcxently, and in compliance w1th all applicable envuonmental regulanons

The boxler opetation control room training module includes training of each control room
operator in six job elements. The training module job elements are defined as Critical Operating
Parameters, TDC-2000, Safety, Emission Equipment, Waste Minimization, and BIF Compliance. The
trainee must pass written and physical performance examinations. The written examination requires
that the trainee receive at least an 80% score, and that they score a 100% on any item marked critical
on the written examination (this includes all Critical Operating Parameters). The standard for passing
the physical performance examination is even more rigid, requiring performance of all tasks to 100%
accuracy.

Many of the tasks that an operator must be qualified on relate specifically to ensuring that the

boiler is operated safely and under combustion conditions that maxiniize the burning of all fuel sources
* and their constituents. As the training module explains, the operator must be able to understand

exactly how the TDC 2000 Control System works. Thus, all of the operators understand the
fundamentals behind the Control System's operation, Most important for purposes of ensuring safe-and
efficient combustion, the operator must be able to, inter alia: (a) respond to process upsets, including
loss of a burner flame and boiler trips; (b) recognize and respond to alarms; (¢) operate the BMS,; and
(d) understand how the fuel air control loop operates to ensure combustion in an air rich environment.

The training module puts special emphasis on the trainees ability to understand and respond to
the Critical Operating Parameters. The operator must know each Critical Operating Parameter, identify
the process hazards associated with each Critical Operating Parameter, know the "normal operation”

- and "never exceed" limits for each Critical Operating Parameter, and identify the corrective actions and
immediate responses necessary when normal operation and never exceed limits are reached, Three of
the Critical Operating Parameters (low air flow, high furmnace pressure, and drum water level), are part
of the BMS, and are explained above. The Critical Operating Parameters element of the training
module helps ensure that the boiler room operators are fully trained to deal with conditions that could
lead to boiler explosnon ‘

A number of other portions of the training module also act to ensure that the boiler room
'operators are trained to operate the boilers safely and with maximum combustion. For instance, each
operator, before becoming qualified for the job, must demonstrate their ability to identify, investigate,
and respond to boiler alarms, including the BMS alarms described above. Through training of the
boiler room operators, the Institute plant acts to ensure that any conditions giving rise to the danger of
boiler explosion or unacceptable combustion levels do not arise, and should such conditions arise, that
- the operators have the training and knowledge needed to respond.
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Count ITI of the Complaint alleges that the residue feedstraam to the Institute boiler had
detectable levels of lead and antimony and, therefore, Institute's failure to submit a certification that
accounted for the presence of lead and antimony was a violation of 40 C.F.R. §§ 266.106(a) & (c). As
paragraph 35 of the Complaint makes plain, certification of compliance is necessary only where the
metal is "present in Respondent's hazardous waste at detectable levels using the analytical procedures
specified in SW-846." However, EPA's test results revealing detectable levels of lead and antimony
wete biased high due to flaws in the sample analysis that was conducted.d/

Rhéne-Poulenc's review of the QA/QC data for the laboratory analysis reveals that the results -
are unreliable. A number of flaws in the laboratory analysis results in the antimony and lead detections -
being biased high. The biases that occurred should have lead to a rerun of the sample analysis before
the results were used as a basis for asserting Institute's noncompliance.

The detection of antimony in Institute's residue sample was based on: (2) a result that was not o Vo
very much greater than that in the field blank; (b) a result that was greatly divergent from that obtained /owplﬁc

for the rerun of that same residue sample; and (c) 2 metals recovery rate greater than 110% of the Mo (oel

spiked sample, The antimony detection level obtained for the residue sample cited in the CEI Report, nor=pt
§C1451, was not substantially higher than the antimony found in the field blank, SC1460. Page P
000002 of the Inorganic Data Analysis Package provides the metals analysis result for SC1451 and that
result is not even four percent greater than the field blank result (8.3 mg/kg for SC1451 to 8.0 mg/kg

or SC1460), Given the levels detected in the field blank the antimony results should have either been
disregarded or the samples should have been rerun, Perhaps even more telling, is the divergence in the
results for SC1451 and a rerun of the same sample, SC1451D, SC1451 resulted in antimony detection

of .0417 ppm, while SC1451D resulted in antimony detection of negative .0319 ppm. Inorganic Data
Analysis Package, pp. 000074-75. These extremely divergent results reveal excessive instrument noise

and the .0417 ppm data point should not have been reported as a real value. With this level of

instrument noise it would be easy to obtain a false positive reading. Finally, the antimony recovery

from the spiked sample was 115.4%. Inorganic Data Analysis Package, pp. 000019, While greater

than 100% recovery is not unusual, it is good laboratory practice to rerun the sample where the

3 In addition, the analytical methods used by EPA for the liquid residue were not approved SW--
846 methods. EPA Method 1311, the method EPA has indicated was utilized in analyzing the residue
samples taken by EPA's contractor during the September 23, 1992 inspection, was not an approved
SW-846 method, and the test results cannot be used as a basis for Count III of the Complaint. The test
methods that were in effect on the date of the certification of compliance are identified in the Second
Edition and Updates I and II of SW-846 and Method 1311 is not identified as an appropriate test
method. See 40 C.F.R. § 260.11, Thus, in order to find detectable levels of lead and antimony, EPA's
contractor may have utilized an inappropriate sampling analysis technique. If so, EPA may not assert a
violation based on these test results. :

AL
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recovery is greater than £10%. Individually, each of these problems puts into question the antimony
results; collectively they make the results fundamentally unsound.4/

The detection of lead in the residue sample taken by EPA's contractor is also flawed. The flaws
in the lead detection analysis include: (a) the presence of lead in the field blank; (b) the fact that no
lead was found in the duplicate sample, SC1454; and (¢) a lead recovery of 116,7% from the spiked

1§
ISIJ .

requlred detection limit (CRDL), and three times the method detection limit for lead, the qualitative
lead identification is questionable. Second, despite the fact that EPA took a duphcate sample, SC1454,
only ten minutes after the first sample, SC1451, the duplicate sample did not contain lead at detectable
. levels. Although the character of the waste stream may have changed some in ten minutes, in light of
the large volume of material in the tank, it is very unlikely that the character of the residue would have
changed as substantially as the results for 8C1451 and SC1454 indicate. Thus, problems in the sample
analysis are the most likely cause of such divergent results. Finally, the lead recovery rate of 116.7% is
greater than that which is appropriate under good laboratory practices and the sample should have been
rerun. These deficiencies in the lead sample analysis results were so significant that EPA's contractor
should have, at a minimum, performed additional testing, More importantly, EPA should not have
relied on lead detection in the single sample, SC1451, as a basis for asserting a regulatory vwlatlon
where the data was suspect. ‘

[ - sample. Since the lead contamination in the field blank is at a level approximately twice the contract

We hope this information will assist EPA in understanding and evaluating Rhoéne-Poulenc's
settlement position. We look forward to discussing this information and the possibility of settlement at
our July 7, 1994 meeting.

Sincerely,

e -ﬁ%«j /%:é;uééq ~

c¢:  George Goodridge (Rhéne-Poulenc, Inc.)

4/ Rhéne-Poulenc notes that while sample SC1458S was not a residue sample, it did reveal a
antimony recovery rate of negative 67.9% for a spiked sample. This result is so far off the scale that it
raises questions about all of the sample analysis.




A

TECHNICAL TESTING LABORATORIES

A DIVISION OF COMMERCIAL TESTING & ENGINEEAING £O.

—~

LABORATORY ANALYSIS REPORT

Stave Graves Laberatory Number 29211-0288-000 Respectfuily
RHONE POULENC AG COMPANY INSTITUTE » Submi ved:
GRAB 1021 TANK RESIONE Date Savpled 09/23/92 12:00 ﬁ /
BIF SAMPLING Date Recwived 11/12/92 . z
Sampled by CLIENT : R121492 1233

ANALYSIS FOR REQUESTED PARAMETERS
ALL RESULTS ARE ON AN AS RECEIVED GASIS

REVISED REPORT

ANALYZED
PARAMETER RESULT DL UNITE KETHGD DATE/TINE/ANALYET
Ash 0.3 0.01 % EPA180.4 12/09/92 16:00 mils
Chloride : 1000 500 wg/Ky SWHS2  11/19/92 15:00 e

METHOD REFERENCE EPA: Methods For Chesical Anslysis Qf Water And Wastes; March, 1923,

Method Referance: USEPA: Test Matheds For Evalveting Solid Vaste; Sw-848, 3rd Editien; Nev 1986,

s 1258 GREENBRIER ST l;iEE'I', CHARLESTON, WEST VIRGINIA 25311 — TELEPHONE 304.346-072%
4543 BENSON AVENUE, BALTIMORE, MARYLAND 21227 = TELEPHONE 410-247.7400
4440 GLEN ESTE.WITHAMSVILLE ROAD, SUITE 800, CINCINNAT, OHIO 45245 =~ TELEPHONE 513-752.0696
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A DIVISION QF COMMERGIAL TESTING 4 ENGINEERING GO,

LABORATORY ANALYSIS REPORT

Stevae Graves ' Laboratory Number 292:19:0288:000 Respectfully
RNOME PCULENGC AC COMPANY INSTITUTE . Submif tted;
GRAB 1021 TANK RESIDUE Date Sompled 09/23/92 .13:00 /

BIF SAMPLING Date Received 11/12/92 “

Sampled by CLIENT R120492 103

. ANALYSIS FOR REQUESTED PARAMETERS
ALL RESULTS ARE ON AN AS RECEIVED BASIS

REVISED REPORY

ANALYZED
PARANETER RESULT DL UNITS - NETHGD DATE/TINE/ANALYST
Ash ' 3.4 .01 % EPAYS0.4 11726/92 14:00 mus
Chioride 1000 500 mg/Kg SWP2S2  11719/%2 15:00 M

NETHOD REFERENCE EPA: Nethods For Chewical Analysis Of Weter And Wastes; March, 1983,

Hethod Refersmon: USEPA: Text Methods Fer Evaluating Solid vaste; SW-844, 3rd Edition; Nev 1988,

\

1258 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 — TELEPHONE 304-346:0725
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 — TELEPHONE 410-247-7400
4440 GLEN ESTE.WITHAMSVILLE ROAD, SUITE 200, CINCINNATY, ORIO 45245 — TELEPHONE 81%.752:9696

@ SGS Membar of the 8QS Group (Scciéié Géndrale ¢o Survaillance)
FORM LARTTL '
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Steve Graves

LABORATORY ANALYSIS REPORT

Leboratory Number 292-09-0500-001 Respectfully

RHONE POULENG AG COMPANY INSTITUTE

1021 TANK RESIDUE + GRAR

EPA SPLIT

sampled by CLIENT

Arsenic [As] (tetal)
Barium (Be] (total)
Cadmium (Cd] (total)
Chromium LEr] (todal)
Lead {PD] (total)
salenium [Se] (total)
Silver (Ag] (total)
Mercury (Kg) (total)
Nickel DNf] Ctotal)
Beryllivm [F6) (total)
Antimany (3b] (tetel)
Thaliium (T1] Ctotal)

ﬂ
bate Sorled 09/25/52 1200 | ( YYi 7

Submi trad:

Date Received 09/25/G2 -

ANALYSIS FOR REQUESTED PARAMETERS
ALL RESULTS ARE OM AM AS RECEIVED RBASIS

EEB°EE55:8645

$w£010
$U6010
Sus010
SWe010
sWa10
8010
Sw6010
SWT4N
SWEOTD
Sus010
w6010
5us010

100692 1713

ANALYZED
DAYE/TIME/AMALYST

10/06/92 11:15 $EP
18/04/%2 11:15 gep

15/04/92 11315 SEP

10/04/92 11215 SEP
10/04/92 11:15 SEP
10704792 11:15 sev
10704792 19215 SEP
10/03/92 17:00 183
10/04/%2 11515 SEP
10/04/92 11:15 3ep
10704792 11:13 SEP
10704792 11215 sep

Method Referance: USEPA: Test Methods For Evaluating Solid Waete; SU-844, 3rd Edition; Nov 1984

NO: Not Jen:ud 3t & concentration graater than or equal to the WOL - Nethed Detection Limit.

1258 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 — TELEPHONE 304-348.0725
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 — TELEPHONE 410-247:7400
4440 GLEN ESTE-WITHAMSVILLE ROAD, SUITE 200, CINCINNAT], OHIO 45245 — TELEPHONE 513-752.9696

y

@SGE Member of the SGS Group (Sociétd Géndrale de Surveikanc)




m ' TECHNICAL TESTING LABORATORIES

A QIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

1256 GREENBRIER STREET
. CHARLESTON, WV 25311
TELEPHONE: (304) 3460728

FAX: (J04) 345-0781

May 25, 1993

j

Mr. Steve Graves/Mr. John Young
Rhone Poulenc Ag Company

P.O. Box 2831

Charleston, WV 25330

Dear Steve:
' | lndueh bl

As per our conversation, we have evaluated he analytical data for the 1021
Tank residue split sample taken on 09/25/92. Thig residue sample was ,dlgested in
accordance with SW-846 method 3030 (Block Digestion - 1 gram digested brought
to 50 mi) and analyzed by method 6010 (ICP). The ICP underwent initial calibration
and this calibration was verified using an independent verification standard, In
addition to the sample analysis, @ spike analysis was also performed and a summary
has been enclosed for your review. As indicated on the QC summary, two of the
three elements in question yielded excellent spike recovery. Antimony was not
included in the spiking solution and therefore spike data is not available. | have also .
enclosed copies of the pertinent raw data which includes the instrument calibration,
calibration verification, a reagent blank analysis, the sample analysis, the spike
analysis and a distilled water blank. _

: \

Should you have any questions or require additional information, please do not
)hesitate to call, S

" Sincerely,

tr b

Jon Pauley
QA/QC Officer

AIR o ASBESTOS e BIOMONITORING ¢ COAL « HAZARDOUS WASTE » SOIL ¢+ WATER
BALTIMORE MD CHARLESTON wv CINCINNATI, OH
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Rhone Poulenc AG Company
Metals Analysis QA/QC Summary

Sample Description : 1021 Tank Residue - Grab
TTL Labaratory Number : 292-09-0500-001
Date Sampled: . = 09/25/92
Metals : : .
: Sample Spike , Method Spike '

Parameter Result {mg/Ka) - Levellmg/Kg) Result (mg/Kg) % Rec
Arsenic ND 100 - 94 94.0
Barium 3 30 : 331 100.0
Cadmium - ND - 30 ' 27 90.0
Chrami

35
Selanium
Silver

 TECHNICAL TESTING LABORATORIES m
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Ma A Sh
o)l ] opm
1”19 <.0000
ni1ss .n1N9
4.N1A 76 .61
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nane
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4.760
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1.030




nalvesisz Rarart
arhmd: THAD2R
n Time: 17/04/792
amweant e
sde: CONC
Elam A3
"nits npm
Avae 1.880
SNav “N2AR
LPan 1.400
#1 1.R74
3ol 1,918
$3 1.869
¥4 1.858
Slem 1
nits pom
Avee .B8612
‘PQV .0026
sRSD .3063
g1 .8690
B2 .8604
R3 , 8588
&4 .8605
Elem A4
Units pDin
Avge . 5963
SDev .0019
%¥RED 3264
#1 . Q5%
22 .5989
q .5942
4 5963
Elem Mo
Mnits  opm
Avae .No21
aNav LNy
&REN 1R4,1
#1 s arnn
27 .on1n
#1 .0n&?2 .
%4 .0030

Corr.

-Fantor:

Samnla Yama a=5n0~-1

11:185:17

Ba
nnm
 REGA
.0n727
LA09Y

AR91]
.RARRY
6632
.6636

N1
nom
.6860
.0043

.6896
.RB6A
.6R78
6799

Fa
ppm '
1.308
.002
.1416

1.110,
1.310
1.207
1.307

Si
nnm
.9122
.NQa79
7.441%

.aana
.91383
.RARY
.9929

N

rad
npm
. 5420
.N022
.4N1R

L5143
L5435
.5404
-5399

n
ppm
.BR52
,0016
.2776

5845
.5847
.5840
.587A

Al
ppm
1.041
.052
4,991

L970R
1.040
"1.0A2
1.004

Ti

opm
<1215
LONNA
. 59713

1114
1321
.130n14
.1321

-

\V ey - s

%‘\\-"-—-

anup 1A=N1a@2 11.'2.07 AM

1mL

. Cr

pbm

.83R0
.anin
L4817

LAl
.R277
. 8105
.8346

Mn
ppm

. 3967
.0002
. 0435

.3966

- .3969

.3966
. 3964

Ca
ppm
7.987
019
L2425

7.9813
A.00A
7.961
7.996

npm

319,17
.11

L3714

1. 1%
19,16
19.n%

39.1

apTEE?

- Pb

pRm

1.867

042
2,789

1.852

1.8R%
1.915
1.816

opm

.0038
.6753

.5666
5633
.5589
. 5672

Mg
pom
.2943

.0090
2.2R1

.38A1
.ARRA
.4061
-+ 3962

Na

nnm

1.
2114

a0,
10,
.4R
10.

o 1)

SR
09

/O
56

A1

Areratar: eam

Se
pon
1.17%
N1
1.29%

1.150
1.124
1.121
1.144

Tl

ppm
2.11R

2.696

2.099
2.046
2.170
2,157

sb

opm
¢.0000

.0172

219.9

¢.0000
<.0000

.nn43
.n029

Ag
pom
LSR47T
LNANTR

1.244

.5798
.5952
.5797
.5843

Be
ppm

-+ .1965

.0007
. 3529

1974
.1967
1961
.1959

ppm
.8881
.0761.
A.570

.7815
.RRAOA

.9248

.9564
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RHONE POINLENC ENVEONMENTAL PROTHCTION DEPAR TMENT QAAC (pege 1)

lumcu-ma

AMALYTE | DAL BSTIAL %R CONTINENG CONTNUING %R INMAL  CONTINUING PREPABATION
MAME DA SAMSIE TON CALIBRATION CALIMRATION CALTBRATION CALIBRATION CALIBRATION  BLANK
CHECK CHBCE GIECK - CHECK BLANK BLANK.
™R FOURD TRLE KUNND
* 2182 LRI ANFIMONY 10:90 o8 sa90 ERR 030
19200031 (9210131 *ARSENIC 590 T 948 $.00 497 $9.40 ons o0z oz
L2 L9209141 BARIUM 100 TN 1waom HRR, on o0
19206271 13209141 BERYVIIEIE 100 Lm 1200 106 142 18200 o0 Q00 a0
ISeeR27-2 . 13300140 CADMEM 1.00 ass .30 1.00 095 94.50 oss 0001 onua
19289141 [9280141 CHROMIUM 250 258 00320 259 254 10150 oes onx e
L9141 ODIvER 200 153 96.50 200 191 25,50 000 0.00 0.00
15209241 EEAD 200 am 10150 200 200 100.00 om 001 008
15009241 *MERCURY 1000 50 700 ' ERR - s
19309141 INKCKEL 200 213 '106.50 200 210 10500 000 001 000
15210131 *SHIENIUM 300 533 106.60 500 40 »50 oto o
L900914-) SILVER 100 m 19130 me onos
E920914-1 VANADIUM 10,00 298 2.5 1000 .01 9410 o3 an o
13002140 THALLIIM 5.00 435 910 493 WBAY 005 ogs oa2

'Al-‘,ﬂﬁmd_mwm#.‘d-hm
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LARORATORY OONTROL SAMPLE
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SAMEE BUFLUICATE MDD TE FORD %R
FEPAT BEZOLY

NS
RBONE FOULENC ENVIEONMENTAL PEGYRCTION DEPARTMENT QAXIC (pago 2)
llm-ammmm
\ 4
SAMPIE SFEEE %R
BAMELE REAULT ADDED
REQULY

AMALYSE l JPIRED
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BANPLE
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War i arm SrectifNs 100 D

OFERATOR 71837
DATE 10, 17.92
ZATCH NO.

PROGRAM 4 . 8b

INGTRUMENT MODE
CALTERATION MODE
' MEASUREMENT MODE
) LAMP POSITION
LaME CURRENT (m&)
SLIT WIDTH (mm)
WAVELENBTH (mm}

FLAME ' .
SAMPLE INTRODUCTI ON
DE_AY TIME .

TYME CONGTANT
MEASUREMENT TIME (s@c)
REFLICATES

BEACKBROUND CORRECTION
SAMFLE = DCONC . #RSD MEAN
ABS
HLANK ¢, a0 Q. 0O
)=Tnmnpnh 1 00 1.2 N, 108
ITANDARD 2 1o, 00 oA ¢ REaA
ITANDARD T TR e I LS

ABSCREANCE

CONCENTRATION
INTEGRATIIN
4
10
G ?
217.6 '
AIR-ATETYLENE
MANLAL
g
Q.08
e
ON

READ:NBS
0y OO0 3, 002
"" :Hf cu 1?&)
e 2% 0., 5=
QAR Q_ﬂﬂ_

o :
<n
w1 ¥ -
L8]

e U >

A

CERCENTRATION -

00

Sy e bam

Reaprcrt

"‘:, . C’Qo

2.

)
At

4
[

i

128
e

h.li'

26




WMPLE

hNFCE 1

MPLE 2

WMPLE S
WMFLE 4

\MPLE S
AMPLE &
AMPLE 7
AMFLE 8
AMPLE 9
AMPLE 9

i1 et

~T P R

CONC

£.30
?.89

- €0.19
o, 84

0.99
€<0.2¢
0.64"

0.&70
10033
‘ 0-36

“RSD MEAN
ARS
27.0 0,024
12.4 0. Q0R
D.B 0.2:’2
17. 4 L0112
2.0 %, QUT
3.7 0,021
e S 0.020
2.3 0.025
22.9 Q. 008
4.0 0.0148
1.2 0.017
12.1 0,009
1.6 0. 007

5,028
2,007

0,252

0.0L4
0.0086
0.021
0.019
0. 02%
H.004
Q.Q14
6,017
0,008
0.008

READINGS

0.019

0.008
0.24%
0,012
Q.004
0, 020
0,021
Q. 025
0.007
0.017
0.047
0.010
0.0D08

. b

0,017
0.009
0,282
Q.010
0, 00%
0,021
0,019
0.026
0.00%
0.016
0.017
0.008
0,006




Jaﬁiah-ﬁpe:trﬁﬁ 1O/ 20

QOFERATOR
DATE
RATCH NG.

9?474
11.09.92

- PROGRAM 21 As

SAMFLE

BLANK

STANDARD
STAKNDARD
STANDARD
STANRARD

BTANDARD

INSTRUMENT MCDE
caliBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT (mAR)
SLIT WIDTH (nm)
WAVELENGTH (nm?
FLAME

SAMPLE INTRODJCTION .
DELAY TIME

TIME CONSTANT

 MEASUREMENT TIME ({(sec)

REFLICATES

BACKGROUND CORRECTION

CONC |

%RSD

MEAN

ABS

0.00 0.001
1 S.00 1.0 C.165
2 13.00 1.2 0, 303
- 13.60 27.6 9.3462
> 15.00 0.2 0,420
4 20000 a3 o, 478

ABSORBANCE
CONCENTRATION
INTEGRATICN
1 .
10
1.0
193.7
AIR-ACETY;EQE
MANUAL
43
0,05
3!0
3
ON

READINGS
9.001 0.001
(o Y- 0.1&3
0.307 0.301
0.419 0.421
0. 420 " 0.81L9
Q. 5. 494

555?551=ean1

ReFort

0,001

°v 1”
0,247
0. £20
N.47F

-

N
in
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o> U X

160~ CIX

‘ | 5 -

e CONCENTRATTON e /1.5~ 4./7_\_ 
, = -

)

MPLE CONC %RSD MEAN READINGS -
. . ABS
\MPLE 1§ 4,99 0.7 - 0.148 0.145 0.166 0.1632ICY
WMPLE . 2 0.05 - 35.3 Q, 00z 0. 002 0. 001 0. 001 TCH : .
MFLE 1 C.02 . 72.6 0.001  0.001 0.000 0.001 Siv >
MFLE 2 6.12 2.8  0.198 . 202 200 0.192% 5230 - oq4
IMPLE C 11,84 0.5 .343 0.742 . 0.343 0.345 '
WMELE 4 1:.725 1.8 o, 304 0.337 0.337 0.327
MPLE = 1.5 1.3 G. 050 0.04% 0.050  ©.050
\MFLE & 1.3 z.4 0. 045 0. 046 0.046 | 0.044
WPLE 7 1.35 0.8 0,045 Q. 045 9. 045 0.044 o
\MPLE 3 1,39 1.4 0,046 0.047 0.085 0,086 -
MPLE 9 0. 28 0.7 6. 009 0.069  0.009 0.00%
MFLE 10 0,28 15.5 0,009 0.009 9,011 0.008 .
\MPLE 11 &, %9 i1.0 0.013 0.011 0.014 0.013
\MPLE 1 4.93 1.1 0, 153 0. 144 0.1%4 O, 161 oY
WMFLE 2 0.08 75. 4 0, 002 0.003 0.000 0.002 Cap
WMFLE 12 0.34 7.4 9.011 0.011 0,012 0,011
MFLE 13 0.32 4.4 D.011 0.011  G.011 0.010
\WMPLE 14 9,57 1.2 .292 0.289 . 0.296  0.29iws - .Q43
WFLE 1S g.%% 1.7 0.277 0. 2682 0.275 0.273x5 OHB
WMELE 15 0, 24 13.9 0. 008 0. 008 a, 009 0,006
\MPLE 17 6,17 30,2 0. 008 0.004 0,005 - ©,003
WMFLE 1C 15.93 G.& 0. 528 0. 430 9. 425 0,429
AMPLE 13 16.7F 0.9 0,214 . 0.411 $.4i5 0,58
\MPLE 20 ¥ A7 5,3 0.27 5, 247 0,241 0.22
AMPLE =t LW ZT L3P T T 1. 0.350 - 0.0 0.0S
\MPLE =2 3. 537 0.9 A4 0. 104 2166 0.183 e -QCV
AMFLE 23 L, 0T ~%. 4

1]

C0..0G1 0, 0C1 ¢, OO 0,060 BK CCPB

b 1Y

7¢




A

/ TV
- Te @

/ ?%

Z L% /0131

3 LyL1013-1 J'pn‘c.
- L?z(ou-&p‘lu.'b..f
£ AP gl

‘ t310%/6-2

7 A TN ¥ ih

8 w9z092Y/

? 920000 -1

/0 L320437 ~

7 a92092p-{

/ 44/

2 . e&?d ..

Ty Lho)ﬁ:?*t

T BN T YL T YR

ol . e92l0%e~f . .- ..

. L9l .
e . 4uO%le=l
17 .. +A%020 0

/18 . _.uAwe8) - .

¥} =43080) "k
20 aj20017-
2. eTeReled
25 .00

33 . enB

c & aEmmmewec= - ' » — .. WETwmes=

sa.Ll. s J".a/’a/&..

0,15 3 gu/romi
01 91T guuyf 5ot
0108 6 a5l
O3 YongVOML




)

Va

~1ian Spectraa 10720

Swstaem Report

OFERATOR 79472

DATE 10.18,92

BATCH NC. !

FROSRAM 17 Ba .
INSTRUMENT MODE ABSORBANCE
CALIBRATION MODE CONCENTRATION
 MEASUREMENT MODE INTEGRATION

LAMF POSITION 2

LAMP CURRENT (mA) 20
SLIT WIDTH (rim) 0.5
WAVELENGTH (nm) 553.6
FLAME - N20-AGETYLENE
SAMPLE INTRODUCTION MANLAL
DELAY TIME 2
TIME CONSTANT 0,05
MERASUREMENT TIME (sec] 4.0
REFLINATES %
mACKSROUND CORRECTION  OFF
SAMPLE CONC %RSD MEAN READINGS
» ‘ AES oy
BLANK 0. 00 o, 000 0. 000 Q. 000 0. 000
STANDARD 1 5. 00 2% 0,107 0,105 0.3110 0.106
STANDARD 2 . 10.QOC 1.1 0.209 . Q.211 0,207 0,210
STANDARD = 20.00 1.3 0.404 - 0.400 0.410 0,402
8,444
. 39
4 f\
3
A 0"
8 .
8
3.900 ;
AR CONCENTRATIOR 22.00

b LY

3/




SAMPLE CONC %RSD MEAN
ABS

SAMPLE 1 1.08 0.3  ©.023
SAMFLE 2 0.0t - 99.9  0.00U
SAMPLE 1 ~0.01 24,5 =0.000Q
zaMeLe 2 St :

SAMPLE 9. 62- 1.2 0.201
SAMPLE 4 $.80- 1.0 - 0.205
SAMPLE 2 3.1, 2.0 0,067
SAMPLE 3 1.30. 1.3 0,028
SAMPLE & 1,51, 2.0  0.032
SAMPLE 7 0.12- 5,2 0,003
EAMPLE 8 0.15. 4.3 0.003

S

SAMFLE 9

]

Q0. 02Z3

0. 000
-, 000

0. 203
3. 203
0. 068
0. 028
0.032
0.003
9.003

READINGS

0.023

0., Q00
~Q. 000

0.203

Q.27

. 068
0,027
0.032
0. 002
0. 003

0. 149

0,028
0. 033
Q. 003
0.003

0.147 nfifféffitlfif

.
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varian SpaectrAaiAd 1O, 20 System

OPERATOR 59472

DATE 10.15.792
BATCH NO.

PROGRAM 11 Be

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE

LAMF PDSITION

LAMF CURRENT (mA)
§.IT WIDTH (nm)
WAVELENGTH {nm)

FLAME

SAMPLE INTRODUCTION
DELAY TIME

TIME CONSTANT
MEASUREMENT TIME !sec)
REPLICATES

BACKBROUND CORRECTION

SAMPLE CONG “RSD MEAN

ABSOREANCE
CONCENTRATION
INTEGRATION

-1

S
1.0

- 234.9

NZ20-ACETYLENE
MANUAL ‘

S

0,09 -

3.0

3

aON

READINGS

0.002 - 0.003
0.117 0.112
0.229 0.221
Q.437 0.433

ABS
BLANK ¢. 00 ¢,003
STANDARL 1 Q.30 3.2 D.113
STANDARD 2 1,00 1.9 0.224
STANDARD 2 2.00 0.9 0.4335
9.479

)

]

o OO X»

9.909

3.98 . CONCENTRATLON

Report

0.004

0.110
0,222

s o hn

0.434




MEAN

AMPLE CONC. %RSD
ARS

AMPLE 1 4,02 9.3 L2309
AMFLE 2 G. 01 iZ. 0. 002
IAMPLE 1 -0.81 2.7 -~Q,0C3
AMPLE 2 - JLe 4.8 0.002
IAMPLE 3 0.08" i.4 Q.197
wWMPLE 4 0.75e 3.7 D.214
AMELE Lo i ———— R e
AMPLE © .2 Jed . Q03
IAMPLE 4 0,02 i7.2 0. 004
AMPLE 7 £-0.08 i2.8 -0.001
AMFLE 8 < 0.00 59.9 0.000
AMFLE 9 1.02 2. 0.228
JAMPLE 10 =2, 00 99.9 ~0.000

¢, 230
0. Q02
-5, 003
0, 001
0,174

<21l

0.Q03
0.003
-0, Q01

0. 226

-0.001

READINGS

QL2249
0, D08
~Q, 003
0. 003
Q.198
Q. 207

0.003
0.004
-0, 001
0.001
0.225

0.000

D.23C
0.002
=G 00T
0. 003
0. 200

T 0.227
a, 004
0.004

-0.001

-Q.000
0.233.

=Q.000
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Variarmn Spectran 1020 System RepFor

SAMPLE

BLANE .
. STANDARL
STANDARD
STANDARD

OPERATOR 99472
DATE 10,14, 592
BATZH NO.
'PROGRAM 7 ol
INSTRUMENT MODE ABSORBANCE
CALIBRATION MODE CONCENTRATION
MEASUREMENT MODE INTEGRATION
LAMP POSITION 4
. LAMP CURRENT (mA) 3
SLIT WIDTH (nm) 0.5
WAVELENGTH (nm) 228.8
FLAME AIR-ACETYLENE
SAMPLE INTRODUCTION MANUAL.
DELAY TIME A s
TIME CONSTANT 0,085
MEASUREMENT TIME (sec) 4.0
REPLICATES o 3
BACKGROUND CORRECTION  ON
CONC %RSD MEAN READINGS |
ABS
0.000 - -0.000 =0.000 =0.001
1 @,500 1.1 0. 294 0.291 0. 296
2 1,000 0.4 0.524 0. 521 0.525
T 1.300 0.2 0.700  0.4%8 0,700
{ 4V
- 3
e
A 9
.7 X
i o
o ;
! .
A . ;
3
5. ;
o !
! i
9,990

- *CONCENTRATTON

’

1,65

-0, Q01
0,296
0.5233
0,701

e

R ]




AMPLE CONC %RSD MEAN READINGS

- ABS
AMPLE 1 5.943 1.2 0.500  0.296 Q2,498 2, 8¢7
aMELE 2 0. 003 §&£.2 o, 002 0, 001 3. Q03 0. 002
AMPLE 1 0, 003 15.3 0,002 a, 002 0.001 0.QQ2
AMFLE 2 0 Q. 002 sa.7 0,001 Q, 002 0.001 ¢, 008
AMPLE 2 0.923 1.1 G.492 0.487 D.&%1 0.4%e
AMPLE 4 0.964 ©.7 0,509 0. 306 0.508 0. 313
AMPLE O e {3.001 58.2 a, 001 0,000 c.001 0.Q01
AMPLE 6 * 0,02 19. 46 G.001 0. 001 0.001 . 0.90%
AMFLE 7 v 0.004 16.9 ¢, 003 Q. 003 .003 0.0C2
AMPLE 8 « 0. 006 14.5 0.003 0,003 0.004 0,004 -
AMPLE 9 Q. 945 .& 0.501 0.698 0.304 Q.303
AMPLE 10 0,001 99.% 0. 000 - 0.001% -Q.001 0. 001

“
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.'Rv" ST

FROGRAM 3

SAMFLE

" BLANK

STANDARD
STANDARD
ETANDARE

-t Spectr~ARS

OFERATOR
DATE
BATCH NC.

CONC
Q, 00

Z.30Q
5,00

-9.378

€. 998
B.88

1 s 2D Sy team Foapo-t
FeLTR
10,485,792
o
INSTRUMENT MODE AERSOREANCE
CALIBRATION MODE CONCENTRAT ION
MEASUREMENT MODE INTEGRATION
L.AMFE PRSITION 3
L AMP CURRENT (mA) 7
SLIT WIDTH (nm) 0.2
WAVELENGTH (nm) 357.9
FLAME : AIR~ACETYLENE
SAMFLE INTRODUCTIGON MANUAL
DELAY TIME ]
TIME CONSTANT 0.0S5
MEASUREMENT TIME (sec) s.0
REPLICATES X
BACFGROUND uORREC'ION NFF
YRED MEAN READINGS
: A3S
' 0. 000 0. 000 —0Q. 000 0. 001
20 0,9 0.069 0. 069 Q. 068 - 0.070
2.4 0.179 0,174 0. 183 ¢.180
0.8 O.Sﬁﬁ 0.344 0,341 0.347
4\
\ a!
, 0
E
]
sI
L |
. CONCENTRATIN 5.5 ~

Sas




MPLE

MPLE
AMPLE
WMPLE
sMFLE
MFIE
MMFLE
MFLE
WMRLE
IMPLE
AMFLE
MPLE
WMPLE
MPLE
WMFLE

)

CONC

2,98
.09
0_01

2,39

=
2.5L

3.13°
Q.12
OVER
1.45 ¢
1‘36.
2.94.
L Q.08
p 4] 0.08

Sﬂm\l\fﬁ*lﬂh(dldr"lﬂ“

Q.62

#RSD

R
s@H_DOIDOO= O WU

WO P s ke DU = e L U

[

MEAN
ABRS

0. 185
Q. Q04
0.001
0,047
0.174
0.180
2,009
0,008
1.476
0.101
0,094
Q. 182
0.004

0.0046

. 0,188
. 0.003

0,020
D.0Al
¢, 172
Q, 180
0. 009
G. 009
1.484

0,102

0.0%94
0,185
0.004
0,005

READINGS

0.186
0.004

0.001 .

0.043
Q172
0.178
0.00%
0.008
1.472
0.101
0.093
0.181
0.004
0.006

0.181

0. 004

Q. 000

0. 044
0.169
0.182
Q. 009
0.009
1.4712.5]3¢
0. 100
0.094

0. 180

Q. 005
0,004
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vVatrian SpectEtqrras 16320

. OFERATOR 99472
DATZ M, 6,92
BATCH NO.

FROGRAM & Fb -

INSTRUMENT. MODE
CALTRRATYON MODE
MEASUREMENT MOLE
‘LAMP POSITION
LAMP CURRENT (mA)

) SLIT WIDTH {(mm)
WAVELENGTH (nm)
FLAME
SAMPLE INTRODUCTION

ABSORBANCE
CONCENTRATICN
INTEGRATION

1

=

1-0

217.0
AIR-ACETYLENE
MANUAL

System Repcrt

90.001
0. 069
{.158
0.299

DELAY TIME 4
TIME CONSTANT | 0,05
MEASUREMENT TIME (sec) - 3.0
REPLICATES 3
BACKGROUND CORRECTION  ON
SAMPLE CONC %RSD MEAN READ INGS
- . MBS -
BLANK Q. $0 2. 002 0. 001 0.002
‘STANDARD 1 1,00 1.9 0.088  0.066 ~ 0.068
STANDARD 2 2,590 0.7 0.160 0. 160  0.181
)STANDARD 3 5. 00 1.2 0.295  9.292 0,295
8.328
R
§
: 8
8908 _
2.08 .. CONCENTRATIN

3.50

e




QW 0] b oig ) e e

Q.47
2.00
Q.01

%LESD

~
"L

S R0 |
RaQ 9

4 e U
L] [

8 ¥

[}
o~
[

) ) ¢ = 0D D -0 )

0 3 13
Nl Ea )

~0

MEAN
ABS
0,171
0,201
0. 00
0,018
0w, 077
0. 081
=, 000
=0y, Q00
0.033
0. 033
Q. 130
Ga OO0

READINGS

0,131 0,13
. 002 n, 00l
SNINE] =L 00

0.016 Q.29 .
L. 073 D.077

2, 084 0.081
0,000  =0,001
-0, 001 0. 001

0.034 0.Q34
0,032 Q0.034

0.128 0.131
0. 001 -0.000

L2 N B
ot 3 '

-0, 900
o, 001
0.017
a.079
¢, 082
1,006
0,001
6. 033
“ 0,033
0.13
0. 001

e
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Var-iamnm Spooct~Hcy
OFERATOR 29472
DATE , 10.8.%2
BATCH NO.

PROGRAM S Hg

SAMFLE

L.ANE
h ART

TNDARD

/: ‘JEH“ o

/m
At

L) e

l}.l Ul uN

55
w3
)]
&
o

INSTRUMENT MODE

10720 Sysstem

ARSORBANCE
CALIBRATION MCDE CONCENTRATION
MEASUREMENT MODE INTEGRATION
LAMF POSITION . :
LAMP CURRENT (mA) 4
SLIT WIDTH (Pm)} - 0.5
WAVELENGTH (nm) 3.7 _
FLAME ATIR~ACETYLENE
 SAMPLE INTRODUCTION - MANLAL
- DELAY TIME 50
TIME CONSTANT 0.08
MEASUREMENT TIME (sec) 3.0
REPLICATES 3
BACKGROUND CORRECTION  ON
CONC “RSD - MEAN READINGS
ABE '
el 0. 003 0. Q0% 0. Q03
20 G 0.021 DeG21 6,021
5-;\ D& IR R O.0RE Q. 054
iG.en G.A 0,159 n.i%8 2.15%
20,00 ool 0,718 0.315 0:.317

B J45 T o

3.9

CONCENTRATION

)

0.003F
.02l
¥ V2
. 189

L W Aind
fa Qe e

b 19

]/




JAMPLE CONC
SAMFLE - 7.80
e
SAMPLE 2 0,15
JAMPLE 10 0,78
AMPLE 11 4.42
AMPLE 12 6,75
JAMPLE 13 =0.13
AMPLE 14  =0,38
AMPLE 1 -0,20
AMPLE 16  -0.23

h

%RSD

.
.8

5.0

-~

-~ .
v
‘e

Q.4
0.2
4.4
11.0
22.7

0.0

MEAN
ABS

0.115

Q. 004
S Q002

0. 008
0.088
O, 094
~0.001
-0, 004
-0, 002
~Q. 002

0.118

0, 005
0,002
0,009
0.088
0. 094
-Q.001
~0. 003
-0. 002
"°| 002

'READINGS

0. 0CA
0,001
0,008
6,088
0,093
-0, 002
-0, 004
-0,003
-0.002

0,118

c.114
2.0¢4
Q.01
0,008
0.0868
. 094

-""Ol C’04

-0, 002

/A
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vVarian Spectrad 10/,20 Syst=aEm Remoct
OPERATOR 99472
DATE 10.14.52
BATCH NO.
PROGRAM 2 Ni
INSTRUMENT MODE ABRSORBANCE
CALIBRATION MODE CONCENTRAT ION
MEASUREMENT MODE INTEBRATION
LAMF POSITION 3
LAMF CURRENT (mA) 4
SLIT WIDTH (nm) 0.2
 WAVELENBTH (nm) 232.0
FLAME AIR-ACETYLEMNE
SAMPLE INTRODUCTION MANUAL
DELAY TIME 5
TIME CONSTANT ¢. 05
MEASUREMENT TIME (s@c) 3.0
REFLICATES 3
BACKGROUND CORRECTION  ON
SAMPLE CONC %RSD MEAN READINSS
ABS
BLANK G, 00 =0.00% =0,005 -0.004 ~=2.006
BLANIK ) Q.00 0,002 0.0C3 0.0G1 0. 002
STANDARD 4 1.00 1.5 0.14% D.148 152 0,148
STANDARL Z 2.30 1.0 9.358 0.360 0.3260 0,353
ITANDARD =0 1.0 0, 452 0. 455 0. 5468 &, haA
. 729 ' l\-i"
v ‘.ﬁ
V]
a
3 .
s ]
‘i
9.009
0.8 5.5

" CONCEMTRATION

b 18




SAHPLE’ CONC #ZRSD MEAN READINGS

AES
SAMPLE 1 2.13 0.4  0.308 0.307 0.308 0,309
SAMFLE 2 =0, 00 9.9 —=0.000" Q.001 -0, 002 0. 000
SAMPLE 1 0.01 99.5 0.001  -0.001 ¢, 001 0,002
SAMPLE 2 . 0.86 1.7 0.09% 0,097 0. 100 0. 099
SAMPLE I S 2.58 1.7 0.369 0, 362 0.374 0,371
SAMPLE 4 2. 44 1.5,  0.376 0.370 0.376 ., 381
SAMPLE 5 0.25 S.7 °  0.037 0.035 0. 034 0,039
SAMPLE & ¢, 25 4.1 0.037 0, 037 0,035 0.038
SAMFLE 7 OVER 0.2 0.927 0.927 0.929  0.972&35/%5¢
SAMPLE 7 0.59 1.3 0.087 0.087 0.087 0,082 |
SAMFLE 8 0.50 0.9 0.074 0.074 0.073 0.0757
SAMPLE 9 2.10 1.2 .304 0,306 0.30% 0.300
SAMPLE 10 -0, 00 99.9  —0.000 =0.000 0.000  =0,Q00
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VAari St

SAMPLE

ZIL.ANK

STANDARD
STANDARD
STAMODARD
STANDAERD

Spact-aAasS LIS Shwewm Laee
QFERATOR 71337
DATE 10,19.92
BEATCH NO.
PROGRAM 22 Se
INSTRUMENT MODE ABSORBANCE
"CALIBRATION MODE: CONCENTRATIOM
MEASUREMENT MODE iNTEGRATION
LAaMF FPOSITION 2 ’
LAMFP CURRENT (mA) 10
SLIT .WIDTH (rnm) 1.¢
WAVELENBTH (nm) 196.0
FLAME AIR-ACETYLENE
SAMFLE INTRODUCTION MANUAL
DELAY TIME 45
TIME CONSTANT 9.5
MEASUREMENT TIME {(sec) 3.0
REPLICATES o 3
FACKEGRCUND CORRECTION ON
CONE %RED MEAN READINGS
4Bps
O. 00 -0, 000 2.001 -Q, GO0
1 g a% 2.8 Q.43 D. 171 0,131 .
2 ERANEe s | 0.9 DLI2T 9,283 0. 250
= 13,00 g. 6 0,386 0.369 0. 364
4 2000 0.6 0. 472 0,478 0.471
?.923
s
$
8 899 [ o
889 CENCENTRATION 22,00

Repro—+t

=0. 001

0,13

- —tar

5,280

T e e
D6

Q.870




SAMPLE CONC 4RSD MEAN FEADINGS

AES |,
campLERY B o 1o 58.9  0.003  0.00%7  0.001 0,004
SAMFLE 230V dedd— 0.5 0.118  0.119 2,118 ¢. 117
SAMPLE I16V  S.32 1.5 0.240 0,137 Q.14 G141

0.108.  0.108  0.108  0.109

SRS 410 1.2
SANPLE 1.4  0.110 6,112  0.108  0.110
SAMPLE 1" . 0.14 37.9  0.004  0.003  0.005  0.003
SAMPLE 2 4,08 0.2  0.106  0.106  0.106 0,107
SAMPLE 3 8. 10 1.0 .207  0.204  0.208  0.208
SAMPLE 4 7.49 1.2 0.197  0.198  0.194  0.198
SAMPLE © 5,30 1.5  0.113  0.113  0.115  0.112
_AMPLE & 4.50 , 2.1 0.118 0.121  0.116 0,118
SAMPLE 7 3.97. 0.9 0.104  0.106  0.104 . 0.104
SAMPLE 8 3.70 4,5  0.097 . 0.101  0.098 0,093
SAMPLE 9 -  3.61 2.5  0.095  0.098  0.095  0.094
SAMPLE 10 .66 0.7  0.096  0.095  0.096  0.09%
SAMPLE 11 3.13 1,1 0.109  0.109  0.107 0,110
SAMPLE 12 4.00 1.8 0.i05 0.104  0.107  0.10%
SAMPLE 13 . 3.89 1.2 0.102 0.10T  0.101  0.103 .
SAMPLE 14 4.08 - 0.9  0.106  0.195  0.107  0.107
SAMPLE 15 5.8: g5, 9.7 0,152  0.152  0.152 0,150
SAMPLE 1 2.5 2.4 0,078  0.076  0.080 0,079
SAMPLE 17 . 11.7a 1.4 0.291  Q.292  0.288  0.294
SAMPLE 18 10.86 0.7 0.271 269  ©.27 0.272
SAMPLE 205e 4. 53 1.3

0.130 0.128 0.129 0.131
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e d

SAMFLE

EL ANE,
STANDARD
ZTANDARD

[

STANDARD

arm SoecterAds 120720 By s e
OFERATOR 7183
DATE 10.17.92
BATCH NO. '
PROGRAM B8  Ag
. INSTRUMENT MODE ARSORRANCE
CALIRRATION MODRE CONCENTRATION
MEASUREMENT MODE INTEGRATION
LAMF POSITION 1
LAMF CURRENT (mA) 2
SL.IT WIDTH (nAm) 0.9
WAVELENETH (mm) I328.
FLAME AIR-ﬁCE’Y ENE
SNNFLE I\*HDDUCT N MANUAL
DELAY TIME A -
TIME CONSTANT 0,02
- MEASUREMEMT TIME {(see) S.¢
REPLICATES 3
BARCKGROUND CORRECTION ON
CONC %RED MEAN READINGES
ARS
0-(:’00 -011300 ""0 Dor' 0. 000
: c) r—'nr\ c'é " <1f_\ 4 9 l.‘ 14:
2 1,00 S.a O.238 \': :: D237
3 1.30Q48 0,2 .38 0.356 ¢. 223
8.330
R
B
§
6.894

CONCENTRATION

1.6%8

Raer s

-0.000
120
f!. o

. 5848

- f

t




SAMFLE CONC WRSD -~ MEAN REALING3
‘ ABS

SAMPLE 10 G.0OCS 7O G. 001 0.Coz 3. 002 0. 020
SAMPLE i1 1.013 o7 0,248 G, 229 0. 247 0,243
SAMPLE 12 -G, Q0% 9.9 -G, A0 G, OO0 -, Q00 =G, Q0o '
SAMFLE 13 -0. 005 20.9 -2, 001 =Q. 9% -, AGL - =0.001 ot
SAMPLE 14  0.4633 0.4 0.i5 6.:86  0.:56  2.155 5V
SAMFLE 1S 0. 724 2.2 2,172 0.171 0.172 ° 0,172 77(5p MR
SAMFLE 16 =0.007 0. Q -0.002 ~0,002  -0,002 -0. Q02

17 =0.006 18,8 =0.002 -0.Q0f -0,002 -0.002

SAMFLE

he 19
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Varian SpeaceErdad 10720 System Report

) $

OFERATOR 9472

DATE 15.14.92
BATCH NC.

FPROGERAM - 20 Ti

TNSTRUMENT MODE ALSOREANCE

' CALIBRATION MODE CONCENTRATION
MEASUFREMENT MODE INTESRATION
LAMD SOSITION 2
LANP,CURRENT {mA? 10
SLIT WIDTH (nm) 0.5
) WAVEILENGTH {nm) 276.8
. FLAME AIR-ACETYLENE
SAMPLE INTRODUCTICN MANUAL
DELAY TIME 5
TIME CONSTANT _ 0.05
MEASUREMENT TIME (sec) S.0
. REFPLICATES 3

BACKGROUND CORRECTION ON

SAMFLE SONC %RSD MEAN READINGS
ARS
STANDARD 1! .00 1.9 0.033 0.0%3 0,034 0,033
STANDARD 2 5.00 ° 0.8 0. 159 0.158 . 0.159 0.160
STANDARD % 10.90 0.9 0.294 0.294 0.299 . 9.29%
8326 ?
q7

<> U3 2>

0 a0 :
. 0.9 ~- CONCENTRAT2ON _ 11.99

"oy

]
é




JAMPLE

IAMPLE
OMFLE
SAMFLE
AMFLE
AMPLE
BMPLE
‘AMPLE
AMFLE
AMPLE
AMFLE

AMPLE

AMPLE
AMELE

=~ B ONC W BWAF = ) -

CONC

4.89
G. Q9
Cc.08
0. 08
°B.07
4.57
4,30
« 5. 08
s 0. o7
. 018

D, L0

4. 92
0,08

ARSED

4 O~ 4 i
2D 0Dl DO
DACGCUNDNONEY &80

. MR

[y

MEAN
ARS

0,154
Q. 003
0.00%
0.002
0,002
0.145
0. 15T
0. 003
0.0032
Q.03
0. 003
¢.197
3, 00T

0.132
0.Q04
Q. 0048
0,001
0.002
0.144
0.152
0.002
0. 0063
0. 002
0.004
0.137
Q.003Z

READINGS

0,184
Q.002

0,002

&, 002
. 002
0. 1446
0.134
0. Q03
0.003%
0, Q03
0.003
Q. 137
0,002

0.157
Q.00
8,002
Q, Q03
0. 003
0,147
Q, 152
. 003
Q.002
0. Q0%
0. 003
Q.157
0,003
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